PERFORMANCE TABLES

VY TNy T factored Steel Strength for Threaded Rod

Threaded Rod Tension kN (Ib), Nsar® Shear kN (Ib) Vsar* Seismic Shear kN (Ib), Vsar,seismic®
Dia.In.(mm) | CarbonSteel | Carbon Steel Stainless Carbon Steel | Carbon Steel Stainless Carbon Steel | Carbon Steel Stainless
A36' A193 B7' F593? A36' A193 B7' F593? A36' A193 B7' F593?
3/8 (9.5 14 (3,060 29 (6,589) 19 (4382) 6 (1,434) 14 (3,089) 9 (2,033) 4 (1,004 10 (2,162) 6 (1,423)
12 (12.7) 25 (5,596) 54 (12,063) 36 (8,021) 14 (3,149) 30 (6,783) 17 (3,724) 10 (2,204) 21 (4,748) 12 (2,607)
5/8 (15.9) 40  (8915) 85 (19,210 57 (12,775) 22 (5017) 48 (10,806) 26 (5931) 16 (3,512) 34 (7,564) 18 (4,152)
3/4 (19.1) 59 (13,192) | 126 (28,431) 67 (15,104) 33 (7,421) 71 (15,995) 31 (7,011) 23 (5,194) 50 (11,196) 22 (4908)
7/8 (22.2) 81 (18210) | 175 (39,243) 93 (20,890) 46 (10,245) 98 (22,077) 43 (9,699) 32 (717) 69 (15,454) 30 (6,789)
1 (254) 106 (23,888) | 229 (51,483) | 122 (27,403) 60 (13,439) | 129 (28,962) 57 (12,724) 4 (9,407) 90 (20,273) 40  (8,907)
1-1/4 (31.8) 170 (38,223) | 366 (82,375) | 195 (43,819) 96 (21,503) | 206 (46,334) 90 (20,343) 67 (15,052) | 144 (32,433) 63 (14,240
1 Values correspond to a ductile steel element 2 Values correspond to a brittle steel element
3 Tension values calculated according to CI. D6.1.2 in CSA A23.3-14 Annex D 4 Shear values calculated according to CI. D7.1.2in CSA A23.3-14 Annex D

5 Seismic shear was calculated according to Vsar*aV,seis

Y Y ST ) Concrete Breakout and Bond Strength for Threaded Rod

Symbol Units Nominal Rod Diameter In. (mm)
Nominal Anchor Diameter do 3/8(9.5) | 120127 | 58(15.9) | 34019 [ 7/8(222) | 10254) | 11/4(31.8)
Concrete Breakout
Effectiveness factor for uncracked concrete Kina - 10
Effectiveness factor for cracked concrete ke - 7
Modifcation factor for cracked and uncracked| Yo - 1
Minimum concrete thickness B mm hy+31.75 hy+2d
Anchor embedment depth — minimum et i mm 60.3 69.9 79.4 88.9 88.9 101.6 127.0
Minimum spacing Smin mm 23.8 38.1 63.5 76.2 88.9 101.6 127.0
Minimum edge distance Coin mm 238 38.1 63.5 76.2 88.9 101.6 127.0
(ritical edge distance G mm See Section 4.1.10 of the evaluation report ESR 3903
Material resistance factor for concrete 0, - 0.65
Strength reduction factor for tension, R Cond. A 1.15
concrete failure modes >* R Cond. B 1
Strength reduction factor for shear, R Cond. A 1.15
concrete failure modes * R Cond. B 1
Modification Factor for concrete density A - 1
Bond Strength
Nominal Rod Diameter In. (mm) 3/8(9.5) 1/2(12.7) | 5/8(15.9) | 3/4(19.1) | 7/8(22.2) 1(25.4) | 1-1/4(31.8)
§ = | Characteristic Bond Strength for Uncracked Concete | Tune | yypy (o) 12,2 (1770) | 122(1770) | 122(1770) | 122.(1770) | 103 (1490) | 103 (1490) | 103 (1450)
£ & | Characteisic Bond Strength for (racked Concrete Yoo | Mpa(psi)| 73(1060) | 54(790) | 59(860) | 61(885) | 48(695) | 45(655 | 40(585)
£ = | Characteristic Bond Strength for Uncracked Concete | Tunc | yypy (o) 3.8(1275) | 88(1275) | 88(1275) | 88(1275) | 7.4(1080) | 74(1080) | 74(1080)
=i . e
£ & | Characteristc Bond Strength for Cacked Conctete 1 e | ypa (ps)| 53(1080) | 3.9(570) | 43(620) | 44(es0) | 34(500) | 33475 | 29(420)
g = Strength Reduction Factor — Dry Concrete 04y - 0.65 0.65 0.65 0.65 0.65 0.65 0.65
2 § Strength Reduction Factor — Water-Saturated Concrete| @ st - 0.65 0.65 0.65 0.65 0.65 0.65 0.65
& Z | strength Reduction Factor — Water-Filled Holes Opa| - 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Strength Reduction Factor — Submerged Concrete O, - 0.65 0.55 0.55 0.65 0.65 0.55 0.65
- | Strength Reduction Factor — Dry Concrete 0 4y v - 0.55 0.55 0.55 0.55 0.55 0.55 0.65
f;g § Strength Reduction Factor — Water-Saturated Concrete Oy - 0.65 0.65 0.65 0.65 0.65 0.65 0.65
< E Strength Reduction Factor — Water-Filled Holes 0yt - 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Strength Reduction Factor — Submerged Concrete O gy pi - 0.65 0.45 0.45 0.65 0.55 0.45 0.65
Reduction factor for seismic tension AN seis - 0.89 0.75 0.76 0.66 0.77 0.80 0.80

1 Temperature Range A: Max short term temperature = 130°F (55°C), max long term temperature = 110°F (43°C)

2 Temperature Range B: Max short term temperature = 176°F (80°C), max long term temperature = 110°F (43°C)

3 Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential concrete failure prism into the structural member except where pullout or pryout resistance governs
4 Condition B applies where supplementary reinforcement is not provided or where pullout or pryout strength governs
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PERFORMANCE TABLES

A7+ LY [ T Factored Steel Strength for Reinforcing Bars, kN (Ibf)

ASTM A615 Grade 60 Rebar (SA G30.18 Grade 400
US Rebar Size Tension Shear Seismic Shear CA Rebar Size Tension Shear Seismic Shear
In. (mm) In. (mm) In. (mm) In. (mm) In. (mm) In. (mm)
No. 3 299 (6,732) 168  (3,787) 135.6  (3,446) 10M 37 (8.255) 21 (4,643) 14 (3,250)
No. 4 544 (12,240) 30.6  (6,885) 280  (6.265) 15M 73 (16,510 41 (9,287) 29 (6,501)
No. 5 84.4 (18972) 475 (10,672) 4.0 (9711) 20M 10 (24,765) 62 (13,930 43 (9,751)
No. 6 119.8 (26,928) 67.4 (15,147) 61.0 (13,632) 25M 184 (41,275) 103 (23,217) 72 (16,252)
No.7 1633 (36,720) 919 (20,655) 83.0 (18,590) 30M 257 (57,785) 145 (32,504) 101 (22,753)
No. 8 215.1 (48,348) 121.0 (27.196) 86.0 (19,309) 1 Values correspond to a ductile steel element per standards above
tos | ama | 1 | o s | e s
No. 10 3457 (77.724) 194.5 (43,720) 138.0 (31,041) 4 Seismic shear was calculated according to Vsar*aV,seis
Concrete Breakout and Bond Strength for Rebar
Symbol |  Units Reinforcing Steel Bar Size
Nominal Anchor Size do No.3 | No.4 | No.5 | No.6 | No.7 | No.8 [ No.9 | No.9
Concrete Breakout
Effectiveness factor for uncracked concrete Kiner - 10
Effectiveness factor for cracked concrete k, - 7
Minimum concrete thickness Ponin mm hy+31.75 he¢+ 2do
Anchor embedment depth — minimum Nt min mm 60.3 69.9 79.4 88.9 88.9 101.6 114.3 127.0
Minimum spacing Smin mm 238 38.1 63.5 76.2 88.9 101.6 1143 127.0
Minimum edge distance Cain mm 238 38.1 63.5 76.2 88.9 101.6 1143 127.0
(ritical edge distance G mm See Section 4.1.10 of the evaluation report ESR 3903
Material resistance factor for concrete 0, - 0.65
Strength reduction factor for tension, R Cond. A 1.15
concrete failure modes ** R Cond. B 1
Strength reduction factor for shear, concrete R Cond. A 1.15
failure modes ** R Cond. B 1
Modification Factor for concrete density A - 1
Bond Strength
Nominal Anchor Size No.3 No. 4 No.5 No. 6 No.7 No. 8 No.9 No. 10
§ = | CharacteristicBond Strength for Uncracked Conctete. | T | ppg (si)| 11,5 (1675) 133 (1935) 13.1 (1900) 11.7 (1700} 11.3 (1635) 11.1 (1615) 10 (1585 107 (1550)
£ & | Characteristic Bond Strength forCracked Concrete Tea | MPa (psi)| 5.2(755) | 52(755) | 5.2(755) | 4.0(585) | 40(585)| 4.0(585) | 40(585)| 4.2 (605)
% & Characteristic Bond Strength for Uncracked Conarete | Toung | pa (osi) | 83 (1210)| 9.6 (1395) | 9.5 (1210)| 8.5 (1230)| 8.1(1180)| 8.0 (1165)| 7.9(1145)| 7.7 (1120)
g & | Characteristic Bond Strength for Cracked Conrete T | MPa(psi) | 3.8(545) | 3.8(545) | 3.8(545) | 2.9(420) | 2.9(420) | 2.9(420) | 2.9(420) | 3.0(435)
« o | Strength Reduction Factor — Dry Concrete 0 4y, - 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
2 § Strength Reduction Factor — Water-Saturated Concrete | O, - 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
§ 2 | Strength Reduction Factor — Water-Filled Holes [ _ 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Strength Reduction Factor — Submerged Concrete 0 b d - 0.65 0.55 0.55 0.65 0.65 0.55 0.55 0.65
. s Strength Reduction Factor — Dry Concrete 0 4y - 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.65
8 © | Strength Reduction Factor — Water-Saturated Concrete 0y - 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
& & | Strength Reduction Factor — Water-Filled Holes 0ty - 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Strength Reduction Factor — Submerged Concrete 0, pi - 0.65 0.45 0.45 0.65 0.55 0.45 0.45 0.65
Reduction factor for seismic tension Ay s - 0.92 0.92 0.92 0.82 0.82 0.82 0.82 0.83

1 Temperature Range A: Max short term temperature = 130°F (55°C), max long term temperature = 110°F (43°C)

2 Temperature Range B: Max short term temperature = 176°F (80°C), max long term temperature = 110°F (43°C)

3 Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential concrete failure prism into the structural member except where pullout or pryout resistance governs
4 Condition B applies where supplementary reinforcement is not provided or where pullout or pryout strength governs

Combined Tension and Shear Loading—for A7+ Adhesive Anchors
Allowable loads for anchors under tension and shear loading at the same time (combined loading) will be lower than the allowable loads
for anchors subjected to 100% tension or 100% shear. For combined tension and shear loading, please see Section 4.2.2 of ICCESR 3903
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PERFORMANCE TABLES

A7+ Hybrid Adhesive

Factored Concrete Breakout/Bond Failure Strength for Threaded Rod

Tension, kN (Ibf)
Nominal anchor Effective UNCRACKED CRACKED
diameterin. | Embedment f'c=20Mpa fc=30Mpa f'c=40Mpa f'c=20Mpa fc=30Mpa f'c=40Mpa
(mm) In. (mm) (2900 psi) (4350 psi) (5800 psi) (2900 psi) (4350 psi) (5800 psi)

3/8 (9.5) 2-3/8 (60) 13.6 (3,060) 143 (3,215) 143 (3,215) 8.6 (1,925) 8.6 (1,925) 8.6 (1,925)
3-3/8 (86) 20.3 (4,570) 20.3 (4,570) 20.3 (4,570) 12.2 (2,735) 12.2 (2,735) 12.2 (2,735)
412 (114) 27.1 (6,095) 27.1 (6,095) 27.1 (6,095) 16.2 (3,645) 16.2 (3,645) 16.2 (3,645)
7-1/2 (191) 45.2 (10,160) 45.2 (10,160) 45.2 (10,160) 27.0 (6,075) 27.0 (6,075) 27.0 (6,075)
12 (12.7) 2-3/4 (70) 17.0 (3,815) 20.8 (4,670) 22.1 (4,965) 9.9 (2,220) 9.9 (2,220) 9.9 (2,220)
412 (114 35.5 (7,985) 36.2 (8,130 36.2 (8,130 16.1 (3,630 16.1 (3,630 16.1 (3,630
6 (152) 48.2 (10,835) 48.2 (10,835) 48.2 (10,835) 21.5 (4,840) 21.5 (4,840) 21.5 (4,840)
10 (254) 80.3 (18,060) 80.3 (18,060) 80.3 (18,060) 35.9 (8,065) 35.9 (8,065) 35.9 (8,065)
5/8 (15.9) 3-1/8 (79 20.6 (4,620) 25.2 (5,660) 29.1 (6,535) 144 (3,235 15.2 (3,425 15.2 (3,425
5-5/8  (143) 49.6 (11,160) 56.5 (12,700) 56.5 (12,700) 274 (6,165) 274 (6,165) 274 (6,165)
712 (191) 753 (16,935) 753 (16,935) 753 (16,935) 36.6 (8,220 36.6 (8,220 36.6 (8,220
12-1/2  (318) 125.5 (28,220 125.5 (28,220 125.5 (28,220 61.0 (13,705) 61.0 (13,705) 61.0 (13,705)
3/4 (19.1) 3-12 (89) 244 (5,480) 29.8 (6,710 34.5 (7,745) 171 (3,835 20.9 (4,695) 211 (4,755)
6-3/4  (171) 65.3 (14,670) 79.9 (17,970) 81.3 (18,290 40.8 (9,170 40.8 (9,170 40.8 (9,170
9 (229) 100.5 (22,585) 108.5 (24,385) 108.5 (24,385) 54.4 (12,225) 54.4 (12,225) 54.4 (12,225)
15 (381) 180.8 (40,640) 180.8 (40,640) 180.8 (40,640) 90.6 (20,375) 90.6 (20,375) 90.6 (20,375)
7/8  (22.2) 3-112 (89) 24.4 (5,480) 29.8 (6,710) 34.5 (7,745) 171 (3,835) 19.3 (4,335 19.3 (4,335
7-7/8  (200) 82.2 (18,485) 93.4 (20,995) 93.4 (20,995) 434 (9,750) 434 (9,750) 434 (9,750)
10-1/2 (267) 124.5 (27,990) 124.5 (27,990) 124.5 (27,990) 57.8 (13,000 57.8 (13,000 57.8 (13,000
17-1/2_(445) 207.5 (46,655) 207.5 (46,655) 207.5 (46,655) 96.4 (21,670) 96.4 (21,670) 96.4 (21,670)
1 (254) 4 (102) 29.8 (6,690) 36.5 (8,195) 42.1 (9,465) 20.8 (4,685) 23.8 (5,350) 23.8 (5,350)
9 (229) 100.5 (22,585) 122.0 (27,420 122.0 (27,420 53.5 (12,040) 53.5 (12,040) 53.5 (12,040)
12 (305) 154.7 (34,775) 162.6 (36,560) 162.6 (36,560) 714 (16,050) 714 (16,050) 714 (16,050)
20 (508) 271.0 (60,935) 271.0 (60,935) 271.0 (60,935) 119.0 (26,750) 119.0 (26,750) 119.0 (26,750)
1-1/4  (31.8) 5 (127) 416 (9,355) 51.0 (11,455) 58.8 (13,225) 29.1 (6,545) 331 (7,440) 331 (7,440)
T4 (86) | 1404 (1565 | 1720 (38660) | 1906  (42845) | 745  (16740) | 745 (16740 | 745  (16,740)
15 (381) 216.2 (48,600) 254.1 (57,125) 254.1 (57,125) 99.3 (22,320) 99.3 (22,320) 99.3 (22,320)
25 (635) 4235 (95,210) 4235 (95,210) 4235 (95,210) 165.5 (37,205) 165.5 (37,205) 165.5 (37,205)

A7+ Hybrid Adhesive

Factored Concrete Breakout/Bond Failure Strength for Threaded Rod

Shear, kN (Ibf)
Nominal anchor Effective UNCRACKED CRACKED
diameterin. | Embedment f'c=20Mpa fc=30Mpa f'c=40 Mpa f'c=20Mpa fc=30Mpa f'c=40 Mpa
(mm) In. (mm) (2900 psi) (4350 psi) (5800 psi) (2900 psi) (4350 psi) (5800 psi)

3/8 (9.5) 2-3/8 (60) 13.6 (3,060) 14.3 (3,215) 14.3 (3,215) 8.6 (1,925) 8.6 (1,925) 8.6 (1,925)
3-3/8 (86) 40.7 (9,145) 40.7 (9,145) 40.7 (9,145) 24.3 (5,470) 24.3 (5,470) 24.3 (5,470)
412 (114) 54.2 (12,190) 54.2 (12,190) 54.2 (12,190) 324 (7,290) 324 (7,290) 324 (7,290)
7-1/2  (191) 90.4 (20,320 90.4 (20,320 90.4 (20,320 54.1 (12,155) 54.1 (12,155) 54.1 (12,155)
12 (12.7) 2-3/4 (70) 339 (7,630 41.6 (9,345) 44.2 (9,935 19.7 (4,435) 19.7 (4,435) 19.7 (4,435)
412 (114 71.0 (15,970) 72.3 (16,255) 72.3 (16,255) 323 (7,260) 323 (7,260) 323 (7,260)
6 (152) 96.4 (21,675) 96.4 (21,675) 96.4 (21,675) 43.1 (9,680) 43.1 (9,680) 43.1 (9,680)
10 (254) 160.7 (36,125) 160.7 (36,125) 160.7 (36,125) 71.8 (16,130) 71.8 (16,130) 71.8 (16,130)
5/8  (15.9) 3-1/8 (79) 411 (9,245) 50.4 (11,320) 58.1 (13,070) 28.8 (6,470) 30.5 (6,855) 30.5 (6,855)
5-5/8  (143) 99.3 (22,320) 113.0 (25,400) 113.0 (25,400) 54.9 (12,335) 54.9 (12,335) 54.9 (12,335)
7-1/2 . (191) 150.6 (33,865) 150.6 (33,865) 150.6 (33,865) 73.1 (16,445) 73.1 (16,445) 73.1 (16,445)
12-1/2_(318) 251.1 (56,445) 251.1 (56,445) 251.1 (56,445) 121.9 (27,410) 121.9 (27,410) 121.9 (27,410)
3/4 (19.1) 3-12 (89) 48.7 (10,955) 59.7 (13,420 68.9 (15,495) 34.1 (7,670 41.8 (9,390 423 (9,510
6-3/4  (171) 130.5 (29,340) 159.8 (35,935) 162.7 (36,575) 81.6 (18,340) 81.6 (18,340) 81.6 (18,340)
9 (229) 200.9 (45,175) 216.9 (48,765) 216.9 (48,765) 108.8 (24,450) 108.8 (24,450) 108.8 (24,450)
15 (381) 361.5 (81,280) 361.5 (81,280) 361.5 (81,280) 181.3 (40,755) 1813 (40,755) 181.3 (40,755)
78 (22.2) 3-1/2 (89) 48.7 (10,955) 59.7 (13,420) 68.9 (15,495) 34.1 (7,670 38.6 (8,670) 38.6 (8,670)
7-7/8  (200) 164.5 (36,975) 186.8 (41,990 186.8 (41,990 86.8 (19,500) 86.8 (19,500) 86.8 (19,500)
10-1/2 (267) 249.0 (55,985) 249.0 (55,985) 249.0 (55,985) 115.7 (26,005) 115.7 (26,005) 115.7 (26,005)
17-1/2 (445) 415.0 (93,305) 415.0 (93,305) 415.0 (93,305) 192.8 (43,340) 192.8 (43,340) 192.8 (43,340)
T 54 L4 (102) 595 (13,385) 729 (16,39) 842 (18930) 47 (9370) 476 (10,700) 476 (10,700)
9 (229) 200.9 (45,175) 2439 (54,840) 2439 (54,840) 107.1 (24,075) 107.1 (24,075) 107.1 (24,075)
12 (305) 309.4 (69,550) 3253 (73,120) 3253 (73,120) 142.8 (32,100) 142.8 (32,100) 142.8 (32,100)
20 (508) 5421 (121,870) 5421 (121,870) 5421 (121,870) 238.0 (53,500) 238.0 (53,500) 238.0 (53,500)
1-1/4  (31.8) 5 (127) 83.2 (18,705) 101.9 (22,910) 117.7 (26,455) 58.2 (13,095) 66.2 (14,880) 66.2 (14,880)
11-1/4 _ (286) 280.8 (63,135) 343.9 (77,320) 381.2 (85,690) 148.9 (33,485) 148.9 (33,485) 148.9 (33,485)
15 (381) 432.4 (97,200) 508.2  (114,250) 508.2  (114,250) 198.6 (44,645) 198.6 (44,645) 198.6 (44,645)
25 (635) 847.0  (190,420) 847.0  (190,420) 847.0 (190,420 331.0 (74,405) 331.0 (74,405) 331.0 (74,405)

1 These load values are for the purposes of estimation only and should not be used in design

2 Assuming single anchor with no edge or spacing distances, nor environmental factors that would reduce the load.

3 Design loads include their respective Oc and Os material resistance factors for concrete and steel from (SA A23.3-14 (1. 8.4.2 and 8.4.3

4 Design loads include their respective strength reduction factor for dry, water saturated and water filled hole conditions. Refer to design
information table for threaded rod for submerged conditions (Osub).

<= RED HEAD

5 All design loads are calculated according to Condition B for concrete failure mode factor R
6 Temperature Range A (long term temperature 43°C, short term temperature 55°C)
7 Temperature Range B (long term temperature 43°C, short term temperature 80°C)
8 Values for continuous inspection with dry, water saturated or water filled concrete




PERFORMANCE TABLES

A7+ Hybrid Adhesive

Factored Concrete Breakout/Bond Failure Strength for Reinforcing Bars

Tension, kN (Ibf)
US RebarSize | Effective UNCRACKED CRACKED
(mm) Embedment fc=20Mpa fc=30Mpa fc=40Mpa fc=20Mpa fc=30Mpa fc=40Mpa
In. (mm) (2900 psi) (4350 psi) (5800 psi) (2900 psi) (4350 psi) (5800 psi)

53 05 2 (89 00 GA0) | 200 G4a0) | 200 (440 90 (2020) 90 (2020) 90 (2020
F2 ) 37 G0 | 57 G700 | 257 G70) | 15 @5%) | 15 25%) | 15 (25%)
72 (91) 08 9600 | 28 060 | 428 060 | 192 @325 | 192 (4325) | 192 @325
1 (27) 0 355 (798) | 395 (88%5) | 395 (B885) | 154 0GA460) | 154 GA60) | 154 (3,460)
6 (152) 527 (1850) | 527 (1850) | 527 (1850) | 205 (4615 | 205 (4615 | 205 (4615)
0 (254 8§78 (19745) | 878 (19745 | 878 (19745 | 382 (1690) | 342 (7,690) | 342 (1,69)
5 (159) 534 (146) 513 (1153%) | 620 (13,930) | 620  (13.930) | 286 G55) | 246 (6525 | 246 (555
72 (91) 764 (17,185 | 808  (18170) | 808  (18170) | 321 (2100 | 321 (72100 | 321 (1210
2072 (18 | 1347 (30280 | 1347 (30,280) | 1347  (30280) | 534 (12015 | 534 (12015 | 534 (12015)
6 (19.0) 634 (7) 653 (4670) | 782 (17575 | 782 (7575 | 269 6050 | 269 (6050 | 269 (6050
9 @29) | 1005 (22585) | 1042 (3430) | 1042  (3430) | 359 (8065 | 359 (8065 | 359  (8065)
15 G81) | 1737 (9055 | 1537 (39055 | 1737 (39055 | 598  (13440) | 598  (13440) | 598  (13,440)
1 222 g 203) 842 (18930) | 1031 (23185 | 1040 (B370) | 372 ©8360) | 372 B360) | 372 (8360)
012 (67) | 1266 (8465 | 1364 (30,675 | 1364 (0675 | 488 (10,975 | 488 (10975 | 488  (10,975)
A2 @a5) | 2274 (G105) | 2274 (51,125 | 2274 (1025) | 814 (18290) | 814  (18290) | 814 (18,290)
8 (254) 9 @) | 1005 Q258 | 131 @665 | B9 @964) | 478 (10750) | 48 (10750) | 478 (10,750)
B (30) | 1744 (392100 | 1905  (42820) | 1905 (82820 | 691  (15530) | 691 (1550 | 691 (15530
200 (508) | 2930 (65875 | 2930 (65875 | 2930 (65875 | 1063  (2389%0) | 1063  (23890) | 1063  (23,8%)
49 (286) 0072 (67) | 1266 (28465 | 1551 (G4860) | 1701 (8235) | 628  (4110) | 628 (410) | 628  (14,110)
B2 Ga8) | 1846 @495 | 2187 (49,155 | 2187  @9155) | 807 (18,145 | 807  (18145) | 807  (18,145)
20 (508 | 3239 (72825 | 339 (1285 | 3239 (72825 | 1196  (26880) | 1196 (26880 | 1196 (26880
10 G22) T G05) | 1547 Ga7s) | 1895 (42590) | 211 @,485) | 822 (18470) | 822 (18470) | 822  (18470)
15 (81) | 2162 (8600 | 2638  (59310) | 2638 (9310 | 1027  (23,090) | 1027 (3090 | 1027 (23,09)
5 (635) | 4397 (98850) | 4397  (98850) | 4397  (98850) | 1712 (38480) | 1712 (38480) | 1712 (38,480)

A7+ Hybrid Adhesive

Factored Concrete Breakout/Bond Failure Strength for Reinforcing Bars

Shear, kN (Ibf)
US Rebar Size Effective UNCRACKED CRACKED
(mm) Embedment fc=20Mpa fc=30Mpa fc=40Mpa fc=20Mpa fc=30Mpa fc=40Mpa
In. (mm) (2900 psi) (4350 psi) (5800 psi) (2900 psi) (4350 psi) (5800 psi)

#3 (9.5 3-112 (89) 399 (8,980) 39.9 (8,980) 39.9 (8,980) 18.0 (4,035) 18.0 (4,035) 18.0 (4,035)
4172 (114) 513 (11,545) 513 (11,545) 513 (11,545) 23.1 (5,190) 23.1 (5,190) 23.1 (5,190)
7-172 - (191) 85.6 (19,240) 85.6 (19,240) 85.6 (19,240) 38.5 (8,650) 38.5 (8,650) 38.5 (8,650)
#4 (12.7) 4172 (114) 71.0 (15,970) 79.1 (17,770 79.1 (17,770) 30.8 (6,920) 30.8 (6,920) 30.8 (6,920)
6 (152) 105.4 (23,695) 105.4 (23,695) 105.4 (23,695) 41.0 (9,225) 41.0 (9,225) 41.0 (9,225)
10 (254) 175.7 (39,495) 175.7 (39,495) 175.7 (39,495) 68.4 (15,375) 68.4 (15,375) 68.4 (15,375)
#5 (15.9) 5-3/4  (146) 102.6 (23,070) 123.9 (27,855) 123.9 (27,855) 49.2 (11,050) 49.2 (11,050) 49.2 (11,050)
7-172 - (191) 152.9 (34,365) 161.6 (36,335) 161.6 (36,335) 64.1 (14,415) 64.1 (14,415) 64.1 (14,415)
12172 (318) 269.4 (60,560) 269.4 (60,560) 269.4 (60,560) 106.9 (24,025) 106.9 (24,025) 106.9 (24,025)
#6 (19.1) 6-3/4  (171) 130.5 (29,340) 156.3 (35,150) 156.3 (35,150) 53.8 (12,095) 53.8 (12,095) 53.8 (12,095)
9 (229) 200.9 (45,175) 208.5 (46,865) 208.5 (46,865) .7 (16,125) .7 (16,125) .7 (16,125)
5 (81) | 3474 (810) | 3474 (78,110) | 3474  (78110) | 1196  (26880) | 1196 (26880 | 1196  (26,880)
+7 222 8 Q03) | 1684  (7,860) | 2062  (46365) | 2079  (46740) | 744 (16725 | 744 (16729 | 744 (16725)
10172 Q67) | 2532 (56925 | 2729 (61350) | 2729 (61350) | 976  (@1,950) | 976  (21950) | 976  (21,950)
772 (445) | 4548 (102,050) | 4548  (102250) | 4548  (102,250) | 1627 (36585 | 1627  (36585) | 1627 (36585
8 254) 9 @29) | 2009 45,175 | 2861 (5325 | 2637 (59290) | 9556 Q1505 | 956 (21,505 | 956  (21,505)
3 (330) | 3488 (784200 | 3809  (85640) | 3809  (85640) | 1382 (31,0600 | 1382 (31,060 | 1382  (31,060)
200 (508) | 5861 (131,755) | 5861 (131,755 | 5861 (131755 | 2126 47785 | 2126 (47,785 | 2126  (47,789)
%9 (286) 10172 @67) | 2532 (56925 | 3101 (©9720) | 3101 (69720) | 1255 (282200 | 155  (8220) | 1255  (28220)
B2 (8) | 3692 (8299) | 73 (98315 | 4373 (98315) | 1614 (36285 | 1614 (36285 | 1614 (36285
20 (508) | 6479 (145650) | 6479  (145650) | 6479  (145650) | 2391 (53,755 | 2390 (53755 | 2391 (53,759)
#10 (322) T (05 | 3094  (69550) | 3789  (85180) | 4221  (948%5) | 1643  (36940) | 1643 (36940) | 1643 (36,940
15 (81) | 4324 (97,0000 | 5276 (118615 | 5276 (118615 | 2054  (46,175) | 2054  (46175) | 2054 (46,175
25 (635) | 8794 (197,695 | 8794 (197,695 | 8794 (197,695 | 3423  (76960) | 3423  (76960) | 3423  (76960)

1 These load values are for the purposes of estimation only and should not be used in design

2 Assuming single anchor with no edge or spacing distances, nor environmental factors that would reduce the load.

3 Design loads include their respective Oc and Os material resistance factors for concrete and steel from (SA A23.3-14 (1.8.4.2and 8.4.3

4 Design loads include their respective strength reduction factor for dry, water saturated and water filled hole conditions. Refer to design
information table for threaded rod for submerged conditions (Osub).

5 All design loads are calculated according to Condition B for concrete failure mode factor R
6 Temperature Range A (long term temperature 43°C, short term temperature 55°C)
7 Temperature Range B (long term temperature 43°C, short term temperature 80°C)
8 Values for continuous inspection with dry, water saturated or water filled concrete
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PERFORMANCE TABLES

Y.y &3 Recommended Edge Distance Requirements for Shear
WL LR LLENIER [ oads Installed in Solid Concrete

ANCHOR EMBEDMENT CRITICAL INTERPOLATED INTERPOLATED MINIMUM
DIAMETER DEPTH EDGE DISTANCE EDGE DISTANCE EDGE DISTANCE EDGE DISTANCE

In. (mm) In. (mm) In. (mm) In. (mm) In. (mm) In. (mm)

(100% LOAD CAPACITY) (80% LOAD CAPACITY) (50% LOAD CAPACITY) (10% LOAD CAPACITY)

3/8 (9.5) 3-3/8 (85.7) 4-3/16 (106.4) 3-7/16 (87.3) 2-5/16 (58.7) 13/16 (20.6)
12 (12.7) 4-1/2 (143) 5-5/8 (142.9) 4-5/8 (117.5) 3-1/8 (79.4) 1-1/8 (28.6)
5/8 (15.9) 5-5/8 (142.9) 7 (177.8) 5-3/4 (146.1) 3-1/8 (79.4) 1-3/8 (34.9)
3/4 (19.1) 6-3/4 (171.5) 8-7/16 (214.2) 6-15/16 (176.2) 4-5/8 (M7.5) 1-5/8 (41.3)
1 (25.4) 9 (228.6) 11-1/4 (285.8) 9-1/4 (235.0) 6-1/4 (158.8) 2-1/4 (57.2)
1-1/4 (31.8) 1-1/4  (285.8) 14-1/16 (357.2) 11-5/8 (295.3) 7-7/8 (200.0) 2-7/8 (73.0)

y:y &9 Recommended Edge Distance Requirements for
LR EOVCR Tension Loads Installed in Solid Concrete

ANCHOR EMBEDMENT CRITICAL INTERPOLATED INTERPOLATED MINIMUM
DIAMETER DEPTH EDGE DISTANCE EDGE DISTANCE EDGE DISTANCE EDGE DISTANCE
In. (mm) In. (mm) In. (mm) In. (mm) In. (mm) In. (mm)
(100% LOAD CAPACITY) (90% LOAD CAPACITY) (80% LOAD CAPACITY) (70% LOAD CAPACITY)
3/8 (9.5) 3-3/8 (85.7) 2-1/2 (63.5) 1-15/16 (49.2) 1-3/8 (34.9) 13/16 (26.2)
4-1/2 (M4.3) 3-3/8 (85.7) 2-5/8 (66.7) 1-7/8 (47.6) 1-1/8 (28.6)
12 (12.7) 4-1/2 (M4.3) 3-3/8 (85.7) 2-5/8 (66.7) 1-7/8 (47.6) 1-1/8 (28.6)
6 (152.4) 4-1/2 (114.3) 3-172 (88.9) 2-1/2 (63.5) 1-112 (38.1)
5/8 (15.9) 5-5/8 (142.9) 4-3/16 (106.4) 3-1/4 (82.6) 2-5/16 (58.7) 1-3/8 (34.9)
7-1/2 (190.5) 5-5/8 (142.9) 4-3/8 (11.1) 3-1/8 (79.4) 1-7/8 (47.6)
3/4 (19.1) 6-3/4 (171.5) 5-1/16 (128.6) 3-15/16 (100.0) 2-13/16 (71.4) 1-5/8 (15.9)
9 (228.6) 6-3/4 (171.5) 5-1/4 (133.4) 3-3/4 (95.3) 2-1/4 (57.2)
1 (25.4) 9 (228.6) 6-3/4 (171.5) 5-1/4 (133.4) 3-3/4 (95.3) 2-1/4 (57.2)
12 (304.8) 9 (228.6) 7 (177.8) 5 (127.0) 3 (76.2)
1-1/4 (31.8) 1-1/4  (285.8) 8-7/16 (2143) 6-9/16 (166.7) 4-3/4 (120.7) 2-7/8 (73.0)
15 (381.0) 11-1/4 (285.8) 8-3/4 (222.2) 6-1/4 158.8) 3-3/4 (95.3)
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PERFORMANCE TABLES

A 7+ Grout-filled Concrete Block: Allowable Tension and Shear Loads based

LN Y[ PHLY on Steel Design Information for U.S. Customary Unit Threaded Rod " **

Anchor Tension (Ib) Shear (Ib)
Diameter (in.) ASTM A307 ASTM A193 ASTM F593 ASTM A307 ASTM A193 ASTM F593
F,=60Kksi Grade B7 $5304 F, =60 ksi Grade B7 $5304

F,=125 ksi F, =100 ksi F, =125 ksi F, =100 ksi

38 2,185 4555 3,645 1125 2,345 1,875

10 3,885 8,100 6,480 2,000 4170 3,335

5/8 6,075 12,655 10,125 3,130 6,520 5215

34 8750 18,225 12,390 4,505 9,390 6,385

For SI: Tinch = 25.4mm, 1 Ibf = 4.45N, 1ft-Ibf = 1.356 N-M, 1 psi = 0.006895 MPa

1 Allowable load used in the design must be the lesser of bond values and tabulated steel element values.
2 Allowable tension and shear loads for threaded rods to resist short term loads, such as wind or seismic, must be calculated in accordance with Section 4.1 as applicable.

3 Allowable steel loads are based on allowable tension and shear stresses equal to 0.33X Fu and 0.17xFu, respectively.

A7+

Hybrid Adhesive

Grout-filled Concrete Block: Allowable Tension Loads
for Threaded Rod "% > %72 1% 1112

Anchor Minimum Load at's,, Spacing® Edge Distance®
Diameter (in. En(liI:‘ec:Tse)nt and ¢, (1b) Critical s, Minimums_, Load reduction Critical ¢, Minimum ¢, Load reduction
(inches) (inches) factor fors,,, ° (inches) (inches) factor for c,,;, *
3/8 3-3/8 1,125 135 4 1.00 12 4 1.00
12 412 1,695 18 4 0.60 20 4 0.90
5/8 5-5/8 2,015 22,5 4 0.60 20 4 0.90
3/4 6-3/4 3,145 27 4 0.60 20 4 0.63

Hybrid Adhesive

A7+

Grout-filled Concrete Block: Allowable Shear Loads
for Threaded Rod "% 3% 7:% 10,1112

Anchor Minimum Load at s,, Spacing® Edge Distance®
Diameter (in.) | Embedment | andc, (Ib) Critical s Minimums_, Load reduction Critical ¢ Minimum ¢, Load reduction
(mches) . r . 'min s . « . 'min s
(inches) (inches) factor fors ;, (inches) (inches) factor for c,,;,

3/8 3-3/8 750 135 4 0.50 12 4 0.95

12 412 1,520 18 4 0.50 20 4 044

5/8 5-5/8 2,285 225 4 0.50 22 4 0.26

3/4 6-3/4 2,345 27 4 0.50 20 4 0.26

For SI: 1inch = 25.4mm, 1 Ibf = 0.0044 kN, 1 ksi = 6.894 MPa. (Refer to Table 4 for footnotes)

1 Al values are for anchors installed in fully grouted concrete masonry with minimum masonry strength of 1500 psi (10.3 MPa). Concrete masonry units must be light-, medium, or normal-weight conforming to ASTM C 90. Allowable loads have
been calculated using a safety factor of 5.0.

S~ w

the anchor. See Figure 2 of this report.

[

distance is measured from the centerline to centerline between two anchors.

o

distance is measured from anchor centerline to the closest unrestrained edge.

© ~

considered.

Anchors may be installed in any location in the face of the masonry wall (cell, web, bed joint) as shown in Figure 2.
A maximum of two anchors may be installed in a single masonry cell in accordance with the spacing and edge or end distance requirements. Embedment is measured from the outside surface of the concrete masonry unit to the embedded end of

The tabulated values are applicable for anchors in the ends of grout-filled concrete masonry units where minimum edge distances are maintained.
Load values for anchors installed less than scrand ccr must be multiplied by the appropriate load reduction factor based on actual spacing (s) or edge distance (c). Load factors are multiplicative; both spacing and edge reduction factors must be

9 Linear interpolation of load values between minimum spacing (smin) and critical spacing (scr) and between minimum edge or end distance (cmin) and critical edge or end distance (ccr) is permitted.
10 Concrete masonry width (wall thickness) must be equal to or greater than 1.5 times the anchor embedment depth (e.g. 3/8-inch- and 1/2-inch-diameter anchors are permitted in minimum nominally 6-inch-thick concrete masonry). The 5/8- and

3/4-inch-diameter anchors must be installed in minimum nominally 8-inch-thick concrete masonry.

11 Allowable loads must be the lesser of the adjusted masonry or bond values tabulated above and the steel strength values given in Table 2.
12 Tabulated allowable bond loads must be adjusted for increased in-service base material temperatures in accordance with Figure 1, as applicable.

The critical spacing distance, scr, is the anchor spacing where full load values in the table may be used. The minimum spacing distance, smin, is the minimum anchor spacing for which values are available and installation is permitted. Spacing

The critical edge or end distance, ccr, is the distance where full load values in the table may be used. The minimum edge or end distance, cmin, is the minimum distance for which values are available and installation is permitted. Edge or end
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ERFORMANCE TABLES

Y.y AW Grout-filled Concrete Block: Allowable Tension and Shear
LYY Loads for Rebar " **

Rebar Size Tension (Ib) Shear (Ib)
ASTM A615, Grade 60 ASTM A615, Grade 60
No.3 3,270 1,685
No. 4 5,940 3,060
No. 5 9,205 4.745
No. 6 13,070 6,730

For SI: 1inch = 25.4mm, 1 Ibf = 4.45N, 1ft-Ibf = 1.356 N-M, 1 psi = 0.006895 MPa

1 Allowable load used in the design must be the lesser of bond values and tabulated steel element values.

2 Allowable tension and shear loads for threaded rods to resist short term loads, such as wind or seismic, must be calculated in accordance with Section 4.1 as applicable.
3 Allowable steel loads are based on allowable tension and shear stresses equal to 0.33X Fu and 0.17xFu, respectively.

Y.y &9 Grout-filled Concrete Block: Allowable Tension Loads
N VN for Rebar % %% 7:9.10,11,12

Anchor Minimum Load atss,, Spacing’ Edge Distance®
Diameter (in.) E'?il:‘?:‘r:snt and ¢, (Ib) (ritical s, Minimums_;, Load reduction Critical c,, Minimum c;;, Load reduction
(inches) (inches) factor fors,,, ° (inches) (inches) factor forc,,;, °
3/8 3-3/8 1,530 135 4 1.00 12 4 1.00
12 4172 1,845 18 4 0.60 20 4 0.90
5/8 5-5/8 2,465 22.5 4 0.60 20 4 0.90
3/4 6-3/4 2,380 27 4 0.60 20 4 0.63

Y.y &9 Grout-filled Concrete Block: Allowable Shear Loads
N Y for Rebar % %% 7:9.10,11,12

Anchor Minimum Load at's,, Spacing’ Edge Distance®
Diameter (in.) Enzil::eccli‘r:se)nt and ¢, (Ib) Critical s, Minimums,;, Load reduction (ritical c,, Minimum c;;, Load reduction
(inches) (inches) factor fors,,, ° (inches) (inches) factor for c,,;, *
3/8 3-3/8 1,410 135 4 0.50 12 4 0.95
12 4172 1,680 18 4 0.50 20 4 0.44
518 5-5/8 3,245 225 4 0.50 12 4 0.26
3/4 6-3/4 4,000 27 4 0.50 20 4 0.26

For SI: Tinch = 25.4 mm; 1 Ibf = 0.0044 kN, 1 ksi = 6.894 MPa.
(The following footnotes apply to both Tables 6 and 7)

All values are for anchors installed in fully grouted concrete masonry with minimum masonry strength of 1500 psi (10.3 MPa). Concrete masonry units must be light-, medium, or normal-weight conforming to ASTM C 90. Allowable loads have
been calculated using a safety factor of 5.0.

Anchors may be installed in any location in the face of the masonry wall (cell, web, bed joint) as shown in figure 2.

A maximum of two anchors may be installed in a single masonry cell in accordance with the spacing and edge or end distance requirements. Embedment is measured from the outside surface of the concrete masonry unit to the embedded end of
the anchor. See Figure 2 of this report.

The critical spacing distance, scr, is the anchor spacing where full load values in the table may be used. The minimum spacing distance, smin, is the minimum anchor spacing for which values are available and installation is permitted. Spacing
distance is measured from the centerline to centerline between two anchors.

The critical edge or end distance, ccr, is the distance where full load values in the table may be used. The minimum edge or end distance, cmin, is the minimum distance for which values are available and installation is permitted. Edge or end
distance is measured from anchor centerline to the closest unrestrained edge.

The tabulated values are applicable for anchors in the ends of grout-filled concrete masonry units where minimum edge distances are maintained.

Load values for anchors installed less than scr and ccr must be multiplied by the appropriate load reduction factor based on actual spacing (s) or edge distance (c). Load factors are multiplicative; both spacing and edge reduction factors must be
considered.

Linear interpolation of load values between minimum spacing (smin) and critical spacing (scr) and between minimum edge or end distance (cmin) and critical edge or end distance (ccr) is permitted.

10 Concrete masonry width (wall thickness) must be equal to or greater than 1.5 times the anchor embedment depth (e.g. No. 3 and No. 4 reinforcing bars are permitted in minimum nominally 6-inch-thick concrete masonry). No. 5 and
No. 6 reinforcing bars must be installed in minimum nominally 8-inch-thick concrete masonry.

11 Allowable loads must be the lesser of the adjusted masonry or bond values tabulated above and the steel strength values given in Table 4.
12 Tabulated allowable bond loads must be adjusted for increased in-service base material temperatures in accordance with Figure 1, as applicable.

~ w

w

=N

o ~

©

<= RED HEAD




